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METHODS
All reagents were purchased from Sigma (St Louis, MO, USA) unless otherwise indicated. LD-M was purified from rat liver." Fresh abnormal serum, pleural, amniotic and ascitic fluids, CSF and urine samples containing albumin were taken from the clinical laboratory of The Aga Khan University Hospital (AKUH). To detect normal levels of LD-M by this method, about 3 mL blood from healthy adult volunteers, males and females (aged 18 to 45 years) was drawn from the antecubital vein. The serum was prepared by centrifugation at 3 000 rpm (approx 1500g) for 10min in a table top centrifuge. All samples were stored at 4"C and used within 3 days. This study followed the protocol of the Human Subject Protection Committee of AKUH and all volunteers were informed prior to participation. 5'-AMP-Sepharose 4B (Pharmacia Fine Chemicals, Uppsala, Sweden), an affinity gel specific for dehydrogenases, was equilibrated with 10 mmoljL potassium phosphate buffer containing 0·02% sodium azide, pH 7,5, and was packed in a mini-column (2xO'7 ern), About 10 mL buffer was passed through the column to equilibrate the gel. 50--200J1L sample was applied to the column, which was washed with about 10mL of equilibrating buffer. Three fractions (1'5 mL each) were then collected using a Gilson Microfractionator (Gilson, Middleton, WI, USA) after applying 5 mL 1mmoljL NADH. The flow rate of the column was about 40 mLjh using an LKB Microperpex peristaltic pump (LKB, Uppsala, Sweden). LD activity was measured in each fraction and 1mg DB was added to I mL of the fraction containing maximum LD activity. This sample was passed through a Sepharose-CL-6B column (Pharmacia LKB Biotechnology, Uppsala, Sweden) as previously described." LD activity was measured at 30°C in O'5 mL of reaction mixture containing 50 mmol/L potassium phosphate buffer (pH 7,5), 0·18mmol/L NADH and 0·6mmol/L sodium pyruvate." We added 25 ilL of I mol/L potassium phosphate/ lZ mol/L sodium pyruvate (pH 7'5) to 465 ilL of fraction to detect minimum amount of LDH. The reaction was started by adding 10 ilL of 9 mmol/L NADH and monitored at 340 nm in a DU70 Spectrophotometer (Beckman Instruments, Brea, CA, USA). One unit (U) of enzyme activity is defined as the quantity (jzrnol) of NADH utilized per min under our assay conditions and calculated as described earlier.4,6
RESULTS
The AMP-Sepharose experiment showed that more than 90% of LD activity was eluted in the first fraction of chromatography. In 16 normal serum samples LD-M (uncorrected for recovery) ranged from 0·02 to 1·61 U/L (mean value 0-41 U/L, SDO·35 U/L). Samples containing more than 1·7 U/L were considered as abnormal (positive for LD-M). Nine pleural and five ascitic fluid samples were used in the present study. Four pleural samples were positive, with LD-M activity ranging from 2·3 to 6·45 U/L. Similarly, three ascitic fluids were positive, with LD-M activity ranging from 5·02 to 20·9 U/L. A few samples (serum, amniotic fluid, urine, CSF, pleural and ascitic fluids) exhibiting increased levels of LD-M isoenzymes were selected by polyacrylamide gel electrophoresis (PAGE).4 By adding various amounts of external rat liver LD-M, the LD activity was increased in proportion to the LD-M added (recovery almost 100%). All samples having LD-M or externally added LD-M showed high LD activity, i.e., greater than 1·7 U IL. LD-M was further confirmed by heating the LD-DB-complex at 65°C for I h as it is well known that LD-M is destroyed by heating and that LD-H is heatresistant."
DISCUSSION
Previously, we reported that human serum albumin inhibits the binding of LD-M to DB and we therefore could not detect LD-M activity
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in serum and other biological fluids containing albumin." In the present method, using affinity chromatography, we have removed the albumin from the samples. By applying large volumes to the affinity column, we can use this method to detect LD-M in samples with very low LD activity. We cannot use large volumes of samples directly in the spectrophotometric method due to the presence of interfering molecules which are removed from samples by affinity and gel chromatographies." The affinity chromatography concentrates the LD because all LD isoenzymes adsorb onto AMP-Sepharose and albumin is not adsorbed. Detection of LD-M isoenzyme is relevant to hepatic, muscular and cancer problems.
